Introduction
The development of measurements aimed at improving the quality of continuously cast billets involves the use of mathematical modeling of the ingot formation. This can be achieved by minimizing the defects formed during solidification of the ingot at continuous casting machine (CC machine), and by ongoing research of metal structure management capabilities.
Results and discussion
As a tool for implementing this approach, a mathematical model can be used to determine the temperature field and structure parameters of a continuous ingot [1, 2] . Features of this model can be seen quite clearly from the results of the analysis. Changes in the surface temperature of the ingot in crystallizer were set using the experimental values of the heat flux through crystallizer walls [3] (Fig. 2 ).
Boundary conditions of changes in surface temperature functions at the secondary cooling zone over time were used as basic characteristics of the secondary cooling mode [4] : 
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The results of computational experiments are presented in Fig. 4 . A characteristic feature of the first mode is smaller length zone of molten steel, two-phase region, of the growth zone of an austeniticferritic pearlitic structure. These results also follow the change in the cross section of the ingot structure as shown, for example, for coordinates processing of 10 meters from the axis of the meniscus (Fig. 5 ).
So at a distance of 5 mm from the surface of ingot billet ferrite-pearlite structure already formed with a size of 21.36 microns ferrite grains at the surface and 26.93 mm at a distance of 5 mm. Deeper you can find austenite grains and ferritic grains formed at their boundaries. Austenite grain size at that portion (5-18 mm from the surface) is 1250-1480 microns. At a distance of 18-95 mm from the ingot surface is a zone with austenitic structure, the grain size gradually increases to 2368 micron at a distance of 60 mm 
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The effect of secondary cooling intensity on the parameters of the ingot was examined by comparing the simulation of the formation process results of a continuous ingot using two cooling modes: intense and soft. For the first mode ingot surface after exiting the crystallizer was quenched to 700 °C followed by cooling to 600 °C. In the second mode, the surface temperature decreased gradually up to 600 ° as soon as the ingot was taken out of the crystallizer (Fig. 3) . Oleg A. Kovalenko and Vladimir I. Dozhdikov. Simulation of a Continuous Ingots Structure Formation Process set of input data (structural and technological parameters of casting, steel thermal parameters) used in the implemented model, allow user to get a set of quality characteristics of the structure and properties of continuous ingot needed to select the optimal conditions for the formation of the ingot in the casting of steel on a particular CC-machine.
